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Strength of Light in the Objed encreafed in Pro- 
portion to the Square of the Length. 

At the End of the Treatife is fubjoined a Letter 
from the Reverend Father Melchior a Brlga^ dec. to 
the Author, giving an Account of fome former Attempts 
to difcover the Revolution of this Planet round its Ax- 
is, by Mr. Cajftnt^ De la Hire y Sec. confiding chief- 
ly of an Ex trad of a Letter from Mr. Cajftni to Mr. 
Petit* printed in the Journal des Sfavans, 1667, 
Tom. ii. Edit. Amfi. The 2d and 3d Figures which 
are referred to in this Letter, are inverted by the En* 
graver, who copied them from the Original, 
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VII. ObferVations on a Treatife wrote by Monf, 
Helvetius of Paris, deftgned to prove that the 
Lungs do not divide and exfpand the <Blood y but 
that on the contrary, they cool and condenfe it, 
<By F. Nicholls, K SB. <Pr<zl. Anat. Oxon <? 

TH E Matter in Queftion between the Author and 
Signior Mkhellotti is, whether the Lungs cool 
and condenfe the Blood, according to the Opinion of the 
Antients, or whether they mix, attenuate, and of Confe- 
quence expand it, according to the Syftem of Dr. 
P'ttcaim. 
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The Author, in order to fupport the Opinion of the 
Antients, brings feveral Arguments to confute the Sy- 
ftem of Dr. Pit cairn: The tnoft conflderable of which 
(and which indeed he makes his Argumentum cruets) 
is, that the right Auricle and Ventricle being confider- 
ably larger than the left Auricle and Ventricle, and 
the pulmonary Artery having a larger Capacity than 
all the pulmonary Veins taken together, the Blood muft 
evidently occupy a greater Space before than after its 
Paffage thro* the Lungs ; and becaufe the Difference 
in the Capacity of thefe Veffels cannot be ballanced 
by any Increafe of the Velocity, he concludes, that 
the Blood is not attenuated and expanded, but muft be 
condenfed in its Paffage through the Lungs. And this 
the Author conceives is done by the Air, which (as a 
Fluid relatively cold ) muft cool and condenfe the 
Blood, to which it i&fo nearly applied in the A&ion 
of Inflation. 

Had the Author of this Treatife been contented 
with fupporting the Opinion of the Antients, without 
endeavouring to fubvert the Syftem of Dr. Pit cairn , 
he would probably have found many Advocates for his 
Doftrine, and few Oppofers. 

That the Blood is cooled by the A&ion of Infpirati- 
on, is a Matter of which I believe few Phyficians 
doubt, when they confider that in Inflammations of the 
Lungs, nothing is more earneftly defired than the 
breathing cool and frefti Air, nor does any thing more 
evidently conduce to the Cure of thefe and other Inflam- 
matory Difpofitions, than the Ufe of frefh Air. But 
that this is thefole Ufeof breathing, or that this cool- 
ing Power can overbalance the Expanfion from the 
A&ion of Expiration , is what I can no ways conceive. 

If 
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If we confider the State of the Blood at its Return 
to the Heart, and how careful Nature has been, not to 
ufe this Blood for the Nourifhment of the Lungs be* 
fore it has pafled through the pulmonary Vein and Ar- 
tery (though it would in that Cafe have been as effectu- 
ally cooled in the Bronchial Arteries as in the pulmona- 
ry Veffels) we are naturally led to believe, that it is 
fome other Quality which has rendred it improper for 
Nourifhment, and which is to be deftroyed by the 
A&ion of the Lungs. 

I have before allowed, that it feems almoft evident 
that the Blood is cooled, and of Confequence condenf- 
ed in the Aftion of Infpiration ; but for the Reafon 
mentioned, and from confidering the Structure of the 
Parts fubfervient to breathing, it feems equally true, 
that the Blood is mixed, attenuated, and confequently 
re-expanded in the Adion of Expiration. I (hall now 
confider whether the A&ion of Infpiration fo far over* 
balances the Aftion of Exfpiration, as to condenfe the 
Blood into a lefs Bulk than it had before its Paffage 
through the Lungs. 

The accurate Santorini of Venice* in the 8th Chap- 
ter and 3d Seftion of his Obfervations, has carefully 
examined the Fad as ftated by Monf. Helvetius ; 
and finding it true in that one Subjed, as to the Au- 
ricles and pulmonary Veffels, but falfe as to the Ven- 
tricles, he proceeds to prove that this Difference in 
the Capacity of the pulmonary Veffels, could not be 
defigned on Account of the Blood's being condenfed 
in its Paffage through the Lungs \ becaufe, if fo, the 
right Ventricle ought to have been larger than the left 
Ventricle y and the pulmonary Artery ought, not on* 
ly to have been larger than the pulmonary Veins , 

but 
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but it ought likewife to have been larger than, or at 
leaft equal to 5 the two Fen# Cava\ whereas in his 
Subjed, the two Fena Cav<e were to the pulmonary 
Artery, as 2x8 to 188. 

In the mean time, he recommends the repeating the 

Enquiry to other Anatomifts, as doubting whether 

the Fad is conffontly fo in healthy Subjeds. Ut c#- 

teri dtligentiores Anatomici dtfquirant utrum ea 

fir ma & perpetua fint ? an in corporibus integris* 

As fiich an Enquiry may be of Confequence, not 
only in fettling the Point in Queftion, but in explain- 
ing other Parts of the Animal GEconomy, I doubt 
not but it will be agreeable to the Society $ and the 
rather, becaufe the Subjeds from which I have taken 
the feveral Calculations, are here produced before the 
Society, and fubmitted to a Re-examination, if de- 
fired. 

The Meafure which I hare here ufed is the 113th 
Part of an Inch. 

I have taken the Triple of the Diameter for the 
Periphery, and computed the Area by multiplying 
the neareft whole Number to } of the Diameter 
into the Periphery. Though this Method is not fufc 
ficiently exaft . to (hew the real Contents of Circles, 
yet as my Defign here, was only to find nearly the 
relative Contents % of the feveral Veffels, I have chofe 
to avoid embarafling the Sums with Fraftions. 
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The firft Heart is of an Adult in which 

The Diam. Pet. dc Areas are 
Of the Vena Cava defcendens 79 237 4740 
Pulmonary Artery 115- 345 10005 

Superior left pulm. Vein 69 107 35:19 
Inferior left pulm. Vein 73 xi9 394x1 
Superior right pulm. Vein 49 147 1764V 1x47' 
Middle right pulm. Vein 40 ixo 
Inferior right pulm. Vein 57 171 
Aorta no 330 

The afcending Cava being tied above the Dia- 
phragm , could not be tneafured in this Subjeft. 

As Monf. Helvetius no ways mentions the Difeafe 
of which the Subjefr died from whom he took his 
Cbfervation, fo I cannot fay how proper it was for 
fuch an Examination ; but it is evident, his Obferva- 
tion does not tally with the Calculations made from 
this firft Heart ; where the pulmonary Artery is to 
the Sum of all the pulmonary Veins as 10005 to 
1x477. And yet this .Subject (befides a cancerated 
Ovary, and a Putrefa&ion of the right Kidney from 
the Ureter's being compreffed ) had her Lungs full 
of fmall Tubercles, and the Glands -lying between 
the great Divifioris of the fracMa almoft petrified 
by atheromatous Concretions: By all which it is highiy 
probable, that the Paffage of the Blood through the 
Lungs was very much impeded, and of Confequence, 
the pulmonary Artery much dilated beyond its na- 
tural Capacity. 

And this I am the rather induced to believe from 
examining the fecond Heart, which is of a Child near- 
ly twelve Months old. As to its Death, I can fay 

nothing 
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nothing more, than that its Lungs appeared perfectly 
found, and of a pale clear Colour j and therefore the 
more proper for an Examination of this Kind. 

In this fecond Heart the Diam. Per. 6c u4reas are, 

Of the Aorta above theCoronaries 43 i^9 *4*9 

Pulmonary Artery 43 119 H l 9 

Superior left pulm. Vein 19 87 609 
Inferior left pulm . Vein ( 

Superior right pulm. Vein %6 78 507 f zo88 

Middle right pulm .Vein 17 51 

Inferior right pulm. Vein 3 % 96 

We may here obferve that the Aorta, after giving off 
the Coronary Veffels, is equal to the pulmonary Artery. 
As to the Proportion between the pulmonary Artery and 
Veins, the Artery in this Subjed is to the Sum of 
all the Veins here meafured, as 1419 to zo88, and yet 
the lower left pulmonary Vein is here omitted, as be- 
ing tied too clofe to admit of being meafured. But if 
we fuppofe the inferior left pulmonary Vein to be to the 
fuperior left pulmonary Vein in the fame Proportion as 
in the firft Heart, we fhall then find its Diameter near- 
ly 3 1, and its Area at leaft 700, which will make the 
pulmonary Artery in this Heart, to the Sum of all the 
pulmonary Veins as 141 9 to X788 ; and in that Cafe, 
the left pulmonary Veins will be to the right pulmona- 
ry Veins, but as 1309 to 1479. 
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The 3d Heart is of an Abortive nearly of 5 Months : 

JBy its Appearance, I judged it fufFocated by too much 

Blood. In this Subjed the Diam. Per. Areas are, 

Of the Vena Cava defcendens 14 4% 197 

Vena Cava afcendens 24 ?z 432 

Aorta above the Coronaries 16 48 
Pulmonary Artery 

Canalis Arteriofus 

Right pulmonary Branch 

Left pulmonary Branch 

Superior left pulm. Vein 

Inferior left pulm. Vein 

Superior right pulm. Vein 7 xi ^%^ % ^ 

Middle right pulm. Vein 

The inferior right pulmonary Vein is here cut too 
clofe, and otherways injured, fo that its Area cannot 
be meafured. Neverthelefs we find the remaining pul- 
monary Veins to the pulmonary Branches of the pul- 
monary Artery, as 294 to 198. 

We may here obfer ve a remarkable Difference bet ween 
the Capacities of the two Fena Cava taken together* 
and the pulmonary Artery j the two Cava being more 
than Double the pulmonary Artery, and the pulmonary 
Artery ftill one Third larger than the Aorta. As this 
Difference could not arife in this Cafe from the Blood's 
being condenfed by the infpired Air, fo it feems a Proo£ 
that had the Fad been true,as ftated by MontHelvetius, 
it had neverthelefs been an inefficient Demonftratioa 
of his Sy ftera. 
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